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2003251987 MEDLINE 
PubMed ID: 12776159 

Reversion of transformed phenotype 
by intracellular expression of ant 
receptor antibodies. 

Figini M; Ferri R; Mezzanzanica D; Bagnol 
Miotti S; Canevari S 



n ovarian cancer cells 
folate 



CORPORATE SOURCE: Department of Experimental Oncology, Unit of Molecular 

Therapies, Istituto Nazionale Tumori, Via Venezian 1, 20133 
Milan, Italy. 

SOURCE: Gene therapy, (2003 Jun) Vol. 10, No. 12, pp. 

1018-25. 

Journal code: 9421525. ISSN: 0969-7128. 
PUB. COUNTRY: England: United Kingdom 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 0 0307 

ENTRY DATE: Entered STN: 31 May 2003 

Last Updated on STN: 22 Jul 2003 
Entered Medline: 21 Jul 2003 

AB The alpha-folate receptor (FR) is selectively overexpressed in 90% of 
nonmucinous ovarian carcinomas, whereas no expression is detectable in 
normal ovarian surface epithelium (OSE) . Indirect evidence suggests that 
FR expression is associated with tumor progression and affects cell 
proliferation. To evaluate better the role of FR, we developed an 
approach based on intracellular expression of single-chain (sc) antibodies 
(intrabody) to downmodulate membrane expression of FR in ovary cancer 
cells. IGROV-1 and SKOV3 ovarian carcinoma cell lines were transfected 
with an anti-FR intrabody. Transf ectants and parental cells were tested 
for FR, integrins and anti-FR intrabody expression by fluorescence- 
activated cell sorting (FACS), reverse transcription and polymerase chain 
reaction (RT-PCR) and/or immunoblott ing . Cell growth characteristics and 
adhesion properties were evaluated in liquid, semisolid and organotypic 
cultures. The anti-FR scFv inhibited FR expression from 60 to 99%. At 
physiological concentrations of folate, proliferation varied directly as a 
function of FR expression. FR downmodulation was accompanied by reduced 
colony-forming ability in soft agar, morphological change of the cells, 
significant enhanced adhesion to laminin or Matrigel, a two- to three-fold 
increase in alpha6beta4 integrin expression, and a marked reduction in 
laminin production. In three-dimensional organotypic cultures, anti-FR 
intrabody-transf ected IGROV1 cells grew as a single-ordered layer, 
reminiscent of normal OSE growth in vivo. In conclusion, the anti-FR 
intrabody reverses the transformed phenotype in ovary cancer cells and may 
provide an efficient means to inhibit selectively the growth of these 
cells . 



L3 ANSWER 2 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 
SOURCE: 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



25 MEDLINE on STN DUPLICATE 2 

2004043929 MEDLINE 
PubMed ID: 14745937 
Antibodies to folate receptors 

impair embryogenesis and fetal development in the rat. 
da Costa Maria; Sequeira Jeffrey M; Rothenberg Sheldon P; 
Weedon Jeremy 

SUNY-Downstate Medical Center, Department of Medicine, 
Brooklyn, New York 11203, USA., maria.dacosta@downstate.edu 
Birth defects research. Part A, Clinical and molecular 
teratology, (2003 Oct) Vol. 67, No. 10, pp. 
837-47. 

Journal code: 101155107. ISSN: 1542-0752. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U. S. GOV'T) 
English 

Priority Journals 
200406 

Entered STN: 28 Jan 2004 

Last Updated on STN: 24 Jun 2004 

Entered Medline: 21 Jun 2004 



AB BACKGROUND: Folic acid (FA) supplementation reduces neural tube defects 
(NTDs) by 70%. However, the cause of most NTDs cannot be attributed to 
folate deficiency, to mutations of genes that encode folate pathway 
enzymes, and folate receptors (FRs) that mediate cellular folate uptake. 
Mouse embryos nullizygous for the ortholog of the FRalpha gene have lethal 
congenital abnormalities that are preventable by administration of folinic 
acid to the dams. To determine whether antibodies to FRs are similarly 
teratogenic, we studied a rat model. METHODS: Immunohistochemistry with 
an antiserum to rat FRs was used to identify the receptors on reproductive 
tissues and embryos. Gestation day (GD) 8 rats received intraperitoneal 
injections of antiserum to the FRs, and their embryos were examined 2-9 
days later. Some rats received pharmacologic doses of folinic acid or 
dexamethasone before the antiserum was administered. RESULTS: The FRs are 
present on oocytes, the oviduct, and uterine epithelial cells, and in the 
embryo at all stages examined between GD4 and GD15. The antiserum has a 
dose-related effect on embryo viability and organogenesis. Folinic acid 
prevented teratogenicity resulting from smaller doses of antiserum, but 
not that caused by larger doses. Resorption of embryos with the larger 
doses of the antiserum was prevented by dexamethasone. CONCLUSIONS: FRs 
are expressed on oocytes, epithelial cells of reproductive organs, and 
embryonic and extraembryonic tissues. Antiserum to FRs administered to 
pregnant rats causes embryonic damage. Embryo lethality with smaller 
doses of antiserum is preventable by administration of folinic acid, while 
larger doses cause embryo damage by immune-mediated cell lysis, which can 
be prevented by dexamethasone. 
Copyright 2003 Wiley-Liss, Inc. 

L3 ANSWER 3 OF 25 MEDLINE on STN DUPLICATE 3 

ACCESSION NUMBER: 2003395984 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 12932634 

TITLE: Immunotherapy of folate receptor-expressing tumors: review 

of recent advances and future prospects. 
AUTHOR: Lu Yingjuan; Low Philip S 

CORPORATE SOURCE: Endocyte, Inc., 1205 Kent Ave., West Lafayette, IN 47906, 
USA. 

CONTRACT NUMBER: CA 89581 (NCI) 

SOURCE: Journal of controlled release : official journal of the 

Controlled Release Society, (2003 Aug 28) Vol. 
91, No. 1-2, pp. 17-29. Ref: 89 
Journal code: 8607908. ISSN: 0168-3659. 

PUB. COUNTRY: Netherlands 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 

General Review; (REVIEW) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 0 0310 

ENTRY DATE: Entered STN: 23 Aug 2003 

Last Updated on STN: 16 Oct 2003 
Entered Medline: 15 Oct 2003 

AB The cell surface receptor for the vitamin folic acid (termed the folate 
receptor) , is often elevated in cancers of the ovary, kidney, lung, 
mammary gland, brain, endometrium, and myeloid cells of hematopoietic 
origin. Because the folate receptor (FR) is either absent from normal 
tissues or localized to the apical surfaces of polarized epithelia, where 
it is inaccessible to circulating drugs, f olate-linked drugs do not 
normally accumulate in healthy tissues. However, since the same receptor 
is fully accessible on cancer cells, it has frequently been exploited as a 
target for receptor-directed cancer therapies, including chemotherapies 
and immunotherapies. In fact, most strategies for the immunotherapy of 
cancer have at some time been adapted to treat FR-expressing tumors. In 
this article, recent progress in the retargeting of the immune system to 



folate receptor-expressing cancers is summarized and 
future strategies for redirecting natural killer cells, antibodies 
and cytotoxic T lymphocytes to this large class of malignancies are 
proposed . 

L3 ANSWER 5 OF 25 MEDLINE on STN DUPLICATE 5 

ACCESSION NUMBER: 2002207069 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 11941454 

TITLE: Folate targeting of haptens to cancer cell surfaces 

mediates immunotherapy of syngeneic murine tumors. 
AUTHOR: Lu Yingjuan; Low Philip S 

CORPORATE SOURCE: Department of Chemistry, 1393 Brown Building, Purdue 
University, West Lafayette, IN 47907, USA. 

SOURCE: Cancer immunology, immunotherapy : CII, (2002 May) 

Vol. 51, No. 3, pp. 153-62. Electronic Publication: 
2002-03-19. 

Journal code: 8605732. ISSN: 0340-7004. 
PUB. COUNTRY: Germany: Germany, Federal Republic of 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, NON-U . S . GOV'T) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 0 02 06 

ENTRY DATE: Entered STN: 10 Apr 2002 

Last Updated on STN: 5 Jan 2003 
Entered Medline: 3 Jun 2002 

AB A variety of human cancers overexpress a cell surface receptor with high 
affinity for the vitamin, folic acid ( K(d) approximately 10(-10)M). 
Covalent attachment of therapeutic agents to folic acid has been shown to 
allow efficient targeting of the folate-drug conjugates to folate 
receptor-expressing cancer cells, with little or no uptake by normal 
tissues except the kidneys. We report here the use of folate's ability to 
deliver attached molecules specifically to cancer cells to convert poorly 
immunogenic tumors into highly immunogenic tissue targets. By linking 
folic acid to a model hapten, we have been able to decorate folate 
receptor-expressing cancer cell surfaces with >10(6) haptens/cell in vivo. 
Following marking of such cells with haptens, the cells are observed to 
become opsonized with autologous anti-hapten antibodies, which is presumed 
to mediate cell removal via antibody-dependent cellular cytotoxicity 
(ADCC) . Supplemental administration of low levels of ADCC-activating 
cytokines [e.g. interleukin-2 (IL-2) and inter feron-alpha (IFN-alpha)] has 
been shown to synergize with the f olate-targeted immunotherapy. Thus, 
using M109 syngeneic lung cancer cells injected intraper itoneally into 
Balb/c mice that were previously immunized against fluorescein, a 
significant extension of life span is observed following treatment with 
folate-fluorescein conjugates, and complete cures are observed upon 
supplementation with moderate levels of IL-2 and IFN-alpha. Because 
control tumor-bearing mice treated with the same cytokines but with 
non-targeted fluorescein show no extension of life span, we conclude that 
tumor-specific opsonization is an essential step in this immunotherapy. 
Finally, because the anti-f luorescein antibodies are unable to 
access the folate receptors on the apical membranes of 

the kidney proximal tubules, no kidney or other normal tissue cytotoxicity 
is observed. These data suggest that retargeting of haptens to folate 
receptor-expressing cancers might constitute a method for mobilizing the 
immune system specifically against poorly immunogenic tumors. 

L3 ANSWER 10 OF 25 MEDLINE on STN DUPLICATE 10 

ACCESSION NUMBER: 1999286124 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 10356282 

TITLE: High-affinity folate receptor in human ovary, serous 

ovarian adenocarcinoma, and ascites: radioligand binding 



AUTHOR: 

CORPORATE SOURCE 



PUB. COUNTRY: 
DOCUMENT TYPE 



LANGUAGE : 
FILE SEGMENT 
ENTRY MONTH: 
ENTRY DATE: 



mechanism, molecular size, ionic properties, hydrophobic 
domain, and immunoreactivity . 

Holm J; Hansen S I; Hoier-Madsen M; Birn H; Helkjaer P E 
Department of Clinical Chemistry, Central Hospital, 
Herning, Denmark. 

Archives of biochemistry and biophysics, (1999 Jun 
15) Vol. 366, No. 2, pp. 183-91. 
Journal code: 0372430. ISSN: 0003-9861. 
United States 
(COMPARATIVE STUDY) 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U . S . GOV'T) 
English 

Priority Journals 
199907 

Entered STN: 15 Jul 1999 
Last Updated on STN: 15 Jul 1999 
Entered Medline: 7 Jul 1999 
High-affinity folate receptors are expressed in normal ovaries and ovarian 
carcinomas. Binding of [3H] folate in human ovary, serous ovarian 
carcinoma tissue, and ascites is a complex process that has not been well 
characterized. This study shows changes in binding affinity and mechanism 
of binding with decreasing receptor concentration, inhibition by folate 
derivatives, and a slow radioligand dissociation at pH 7.4 becoming rapid 
and complete at pH 3.5. The receptor seems to be positively charged since 
it elutes in the front effluent of a DEAE-Sepharose CL-6B ion-exchange 
column at pH 6.3. The gel filtration profile of Triton X-100-solubilized 
tissue and ascites contained two peaks of radioligand-bound receptor (25 
and 100 kDa) . Exposure of ascites to cleavage by phosphatidylinositol- 
specific phospholipase C resulted in a partial conversion of the 100-kDa 
peak to a 25-kDa peak. This suggests that the receptor may be anchored to 
the membrane by a glycosylphosphatidyl residue that inserts into Triton 
X-100 micelles, resulting in a large molecular size on gel filtration. 
The receptor in ovarian carcinoma tissue immunoreacts with 
antibodies against purified human milk folate 

receptor protein as shown by enzyme-linked immunosorbent assay, 
immunoprecipitation, sodium dodecyl sulf ate-polyacrylamide gel 
electrophoresis immunoblotting (a single band of 45 kDa) , and 
immunohistochemistry . In only three of seven ovarian carcinomas did 
expression of radioligand-bound receptors exceed levels found in five 
normal ovaries. However, only receptors in ovarian carcinoma specimens 
showed a high degree of immunoreactivity. Hence, even without elevations 
of the total receptor level, a folate receptor isoform homologous to human 
milk folate receptor protein seemed to prevail in serous ovarian 
carcinomas . 

Copyright 1999 Academic Press. 
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MEDLINE on STN DUPLICATE 11 

1998033926 MEDLINE 
PubMed ID: 9367057 

Folate receptors in malignant and benign tissues of human 
female genital tract. 

Holm J; Hansen S I; Hoier-Madsen M; Helkjaer P E; Nichols C 
W 

Department of Clinical Chemistry, Horsens Hospital, 
Denmark . 

Bioscience reports, (1997 Aug) Vol. 17, No. 4, 
pp. 415-27. 

Journal code: 8102797. ISSN: 0144-8463. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U. S. GOV'T) 



LANGUAGE : English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199801 

ENTRY DATE: Entered STN: 30 Jan 1998 

Last Updated on STN: 30 Jan 1998 
Entered Medline: 20 Jan 1998 

AB We have characterized the folate receptor in malignant and benign tissues 
of human female genital tract (Fallopian tube and benign and malignant 
tissues of uterus) . Radioligand binding displayed characteristics similar 
to those of other folate binding proteins. Those include a high-affinity 
type of binding (K = 10(10)M-1), apparent positive cooperativity , a slow 
dissociation at pH 7.4 becoming rapid at pH 3.5, and inhibition of binding 
by folate analogues. The gel filtration profile of Triton X-100 
solubilized tissue contained two large peaks of 3H-folate labelled protein 
(> = 130 and 100 kDa) as well as a 25 kDa peak. Only a single band of 70 
kDa was seen on SDS-PAGE immunoblotting . The large molecular size forms 
on gel filtration appear to represent folate receptors having a 
hydrophobic membrane anchor inserted into Triton X-100 micelles. The 
folate receptor of female genital tract showed 

cross-reactivity in ELISA and positive immunostaining with rabbit 
antibodies against human milk folate binding protein. Variations 
in the ratio of immunoresponse to total high affinity folic acid binding 
suggests the presence of multiple isoforms of the receptor in different 
types of malignant and benign tissues. 

L3 ANSWER 13 OF 25 MEDLINE on STN DUPLICATE 13 

ACCESSION NUMBER: 97070602 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 8913528 

TITLE: Characterization of the folate receptor in human molar 

placenta . 

AUTHOR: Holm J; Hansen S I; Nichols C W; Hoier-Madsen M; Helkjaer P 

E 

CORPORATE SOURCE: Department of Clinical Chemistry, Horsens Hospital, 
Denmark . 

SOURCE: Bioscience reports, (1996 Oct) Vol. 16, No. 5, 

pp. 379-89. 

Journal code: 8102797. ISSN: 0144-8463. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, NON-U . S . GOV'T) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199 70 4 

ENTRY DATE: Entered STN: 24 Apr 1997 

Last Updated on STN: 2 4 Apr 199 7 
Entered Medline: 14 Apr 1997 

AB We have characterized a high-affinity folate receptor in human molar 

placenta tissue. Radioligand binding exhibited characteristics typical of 
other high-affinity folate binding proteins. Those included, positive 
cooperativity, a tendency to increased binding affinity with decreasing 
receptor concentration, a slow ligand dissociation at pH 7.4 becoming 
rapid at pH 3.5, and inhibition by folate analogues. The folate 
receptor cross-reacted with antibodies against human 

milk folate binding protein, e.g. the syncytothrophoblastic layer of molar 
placenta tissue sections showed strongly positive immunostaining. The gel 
filtration profile contained two radioligand-bound peaks (25 and 100 kDa), 
however, with considerable overlap. Only a single band of 70 kDa was seen 
on SDS-PAGE immunoblotting. The folate receptor in placental tissue may 
play a crucial role in the transfer of folate from maternal circulation to 
the fetus. 
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mole 

properti 

Holm J; Hansen S I; Hoier-Madsen M; Helkjaer P E; Bzorek M 
Department of Clinical Chemistry, Central Hospital, 
Nykobing Falster, Denmark. 

APMIS : acta pathologica, microbiologica, et immunologica 
Scandinavica, (1995 Dec) Vol. 103, No. 12, pp. 
862-8. 

Journal code: 8803400. ISSN: 0903-4641. 
Denmark 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U . S . GOV'T) 
English 

Priority Journals 
199603 

Entered STN: 15 Mar 1996 
Last Updated on STN: 15 Mar 1996 
Entered Medline: 7 Mar 1996 
The presence of a soluble folate receptor in fluids of non-neoplastic 
ovarian cysts was demonstrated. Radioligand binding exhibited 
characteristics typical of high-affinity f olate-binding proteins. These 
included positive cooperativity , a tendency to increased binding affinity 
with decreasing receptor concentration, a slow ligand dissociation at pH 
7.4 and inhibition by folate analogues. The folate 
receptor was probably synthesized in the lining epithelial cells 
of the cysts which showed positive immunostaining with antibodies 
against human milk f olate-binding protein. The gel filtration profile of 
cystic fluid contained two radioligand-bound peaks, 25 and 100 kDa, 
whereas a single band of 70 kDa was seen on SDS-PAGE immunoblotting . 
Treatment with the enzyme phosphatidylinositol-specif ic phospholipase C 
resulted in a partial conversion of the 100 kDa peak to the 25 kDa peak. 
This suggests that insertion of a hydrophobic glycosylphosphatidylinositol 
tail into Triton X-100 micelles could give rise to large molecular size 
forms of the receptor on gel filtration. 
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-folate in human ovarian adenocarcinoma tissue was of a 



high-affinity type (K approximately 10(10) M-l) and displayed apparent 
positive cooperatively. A high-affinity folate receptor was also present 
in ascitic fluid and pleural effusion. Radioligand dissociation was slow 
at pH 7.4, but rapid at pH 3.5. The folate analogues methotrexate and in 
particular 5-f ormyltetrahydrof olate acted as inhibitors of 3H-folate 
binding in ascitic fluid. Ovarian adenocarcinoma tissue showed 
immunostaining with rabbit antibodies against human milk f olate-binding 
protein. The gel filtration diagram contained two peaks of radiolabelled 
folate (at 25 and 100 kDa) . The 25 kDa peak was predominant in ascitic 
fluid and pleural effusion. A single band of 70 kDa was seen on SDS-PAGE 
immunoblotting of tissue and malignant effusions. The concentration of 
folate receptor in tissue and fluid specimens could be 
determined by an immunochemical method (ELISA) utilizing 
antibodies against human milk f olate-binding protein. 
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AB We tested the hypothesis that anti-placental folate receptor (PFR) 

antiserum-mediated effects on hematopoietic progenitor cells in vitro of 
increased cell proliferation and megaloblastic morphology were independent 
responses. We determined that (a) purified IgG from anti-PFR antiserum 
reacted with purified apo- and holo-PFR and specifically 

immunoprecipitated a single (44-kD) iodinated moiety on cell surfaces of 
low density mononuclear cells (LDMNC) ; (b) when retained in culture during 
in vitro hematopoiesis, anti-PFR IgG (in contrast to PFR-neutralized 
anti-PFR IgG and nonimmune IgG) consistently led to increased cloning 
efficiency of colony forming unit-erythroid (CFU-E) , burst forming unit-E 
(BFU-E), CFU-granulocyte macrophage (CFU-GM) , and CFU-GEM megakaryocyte 
(CFU-GEMM) , and objectively defined megaloblastic changes in 
orthochromatic normoblasts from CFU-E- and BFU-E-derived colonies; (c) 
when anti-PFR antiserum was removed after initial (less than 1 h) 
incubation with LDMNC, a cell proliferation response was induced, but 
megaloblastic changes were not evident, (d) Conversely, delay at 4 degrees 
C for 24 h before long-term plating with antiserum resulted in 
megaloblastosis without increased cell proliferation; (e) however, 
500-fold molar excess extracellular folate concentrations completely 
abrogated the expected anti-PFR antiserum-induced megaloblastic changes, 
without altering cell proliferative responses. Thus, although cell 
proliferative and megaloblastic changes are induced after short-term and 



prolonged interaction of antibody with folate receptors on hematopoietic 
progenitors, respectively, they are independent effects. 
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at least slowing the progression of 
in a host. In the subject methods, 



AB Methods and compns. 
filovirus mediated 

an effective amount of an agent that at least reduces the amount of folate 
receptor mediated filovirus cell entry is administered to the host. The 
subject methods find use in both the prevention and treatment of filovirus 
associated disease conditions, including Marburg and Ebola-Zaire virus 
mediated disease conditions. 
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iset cerebral folate deficiency, 5-methyltetrahydrof olate 
the cerebrospinal fluid are low, but folate levels in 
the serum and erythrocytes are normal. We examined serum specimens from 
28 children with cerebral folate deficiency, 5 of their mothers, 28 
age-matched control subjects, and 41 patients with an unrelated neurologic 
disorder. Serum from 25 of the 28 patients and 0 of 28 control subjects 
contained high-affinity blocking autoantibodies against 
membrane-bound folate receptors that are present on 

the choroid plexus. Oral folinic acid normalized 5MTHF levels in the 
cerebrospinal fluid and led to clinical improvement. Cerebral folate 
deficiency is a disorder in which autoantibodies can prevent the transfer 
of folate from the plasma to the cerebrospinal fluid. 
Copyright 2005 Massachusetts Medical Society. 
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BACKGROUND: In the absence of clinical folate deficiency, periconceptional 
supplementation with folic acid reduces a woman's risk of having an infant 
with a neural-tube defect. Since antiserum to folate 
receptors induces embryo resorption and malformations in rats, we 
hypothesized that autoantibodies against folate 

receptors in women may be associated with pregnancy complicated by 
a neural-tube defect. METHODS: Serum from 12 women who were or had been 
pregnant with a fetus with a neural-tube defect and from 24 control women 
(20 with current or prior normal pregnancies and 4 who were nulligravid) 
was analyzed for autoantibodies by incubation with human 
placental folate receptors radiolabeled with [3H] folic 
acid. The properties of these autoantibodies were characterized 
by incubating serum and the autoantibodies isolated from serum 
with placental membranes, ED27 cells, and KB cells, which express the 
folate receptors. RESULTS: Serum from 9 of 12 women 



with a current or previous affected pregnancy (index subjects) and 2 of 20 
control subjects contained autoantibodies against folate 
receptors (P<0.001). The autoantibodies blocked the 
binding of [3H] folic acid to folate receptors on 

placental membranes and on ED27 and KB cells incubated at 4 degrees C and 

blocked the uptake of [3H] folic acid by KB cells when incubated at 37 

degrees C. CONCLUSIONS: Serum from women with a pregnancy complicated by 

a neural-tube defect contains autoantibodies that bind to 

folate receptors and can block the cellular uptake of 

folate. Further study is warranted to assess whether the observed 

association between maternal autoantibodies against 

folate receptors and neural-tube defects reflects a 

causal relation. 

Copyright 2004 Massachusetts Medical Society 
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PRIORITY APPLN. INFO.: WO 2005-BE74 A 20050511 

AB The present invention relates to methods and means to prevent cerebral 
folate deficiency (CFD) and/or to treat CFD at a very early stage, when 
CFD has not yet fully developed. It was found that circulating and 
blocking autoantibodies to folate receptor 

(FR) represent one of the major causes of CFD and that prognosis improves 
the younger a child can be treated. The invention as such in particular 
relates to a method of screening infants and their mothers for the 
presence of circulating autoantibodies in their serum and/or for low 
5-methyltetrahydrofolate (5MTHF) CSF levels, followed by a prompt 
treatment of a subject in need thereof with a folate supplement in case 
the testing procedure is pos. Such screening should also be performed for 
all children or any other subjects as soon as at least 3 of the major 
criteria of CFD manifest. It was further found that the addition of 
antioxidants to a folate supplement maintains stability of (5MTHF) and can 
help restore an impaired 5MTHF uptake in the nervous system due to the 
circulation of blocking autoantibodies. Avoidance of foods and products, 
containing proteins with similar amino acid sequences as compared to human 
FRs, is strongly preferred in the preparation of compds . or food products for 
the prevention and/or treatment of CFD. The methods and means of the 
invention have a major impact on the health of the population and can help 
to reduce the incidence of for instance autism and schizophrenia related 
to CFD. 
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AB The present invention is directed to an assay that detects 
autoantibodies to folate receptor and can be 

used in the clin. diagnostic testing of these antibodies in humans. The 
assay described herein has several features that offer advantages over the 



existing methods. Some of these features include adaptability to 
high-throughput processing, the use of an Ig antibody to bind 
autoantibodies bound to folate receptor or the 

use of enzyme-labeled folic acid to bind folate binding protein and use of 
fluorescence or chemiluminescence for detection. Using an ELISA-based 
assay, the disclosed invention demonstrated that f olate-binding proteins 
from human, mouse, and cow could be used as probes fro f olate-binding 
proteins autoantibodies. This assay thereby avoids the use of 
radioactivity and can be automated and scaled to process hundreds of 
samples safely and simultaneously. The present invention is also directed 
to a diagnostic kit to detect autoantibodies to the 
folate receptor in serum from an individual. Serum 

samples are obtained from women during mid-gestational pregnancy carrying 
fetuses suspected of having neural tube defects, and the samples are 
tested to identify the presence, absence, and relative abundance of 
f olate-binding protein autoantibodies. 
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AB The present invention identifies autoantibodies to 
folate receptors. Methods to identify these 
autoantibodies to the human folate receptors 

are also provided. The present invention also contemplates diagnostic 
methods and test kits to be used in a clin. setting for identifying a 
subject at risk of f olate-sensitive abnormalities or disorders as observed in 
neural tube defect complicated pregnancies. In addition, infertility, 



spontaneous abortion, male sterility, unsuccessful in vitro 
fertilization, neurol . disorders and impaired folate absorption may also be 
associated with these autoantibodies to folate 
receptors . 
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TITLE: Detection of functionally different types of pathological 

autoantibodies against thyrotropin receptor in Graves ' 
patients sera by luminescent immunoprecipitation analysis. 

AUTHOR: Minich W B; Loos U 

CORPORATE SOURCE: Department of Internal Medicine I, University of Ulm, 
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AB We describe a new method for the detection of 

different types of pathological autoantibodies against TSH 
receptor (TSHR) in Graves' patients sera by luminescent 

immunoprecipitation analysis. For this purpose three different chimeras 
composed of human TSHR and rat luteotropin/choriogonadotropin receptor 
(LH-CGR) were constructed, as was described previously (Tahara K, Ishikawa 
N, Yamamoto K, Hirai A, Ito K, Tamura Y, Yoshida S, Saito Y, Kohn LD. 1997 
Thyroid 7:867-877). They were used in the immunoprecipitation reactions: 

(i) the wild type TSHR (for the detection of total TSHR autoantibodies), 

(ii) TSHR/LH-CGR chimera wherein TSHR amino acid residues 8-165 (epitopes 
for thyroid stimulating antibodies) are replaced by comparable LH-CGR 



residues, (iii) TSHR/LH-CGR chimera wherein TSHR amino acids 261-370 
(epitopes for thyroid blocking antibodies) are replaced by comparable 
LH-CGR residues, and (iv) TSHR/LH-CGR chimera wherein TSHR amino acids 
8-165 and 261-370 are replaced by comparable LH-CGR residues (for the 
detection of neutral TSHR autoantibodies) . DNA encoding the N-terminal 
725 (of 764) amino acids of wild type TSHR (or TSHR/LH-CGR chimera) was 
fused to the cDNA for the 550-amino acid firefly lucif erase. The hybrid 
proteins were produced in HeLa cells using recombinant vaccinia viruses. 
All fusion proteins retained the enzymatic activity of firefly luciferase 
and TSHR-LUC interacted with TSH with the same affinity as wild type 
receptor. The luciferase tagged TSHR and TSHR/LH-CGR chimeras were used 
for the detection of different types of TSHR autoantibodies (i.e. total, 
neutral, thyroid stimulating and thyroid blocking) in 63 Graves' disease 
and 62 normal sera by immunoprecipitation analysis. The data demonstrated 
positive correlation between results of immunoprecipitation assay and 
results obtained using cAMP bioassay or assay for TSH binding inhibitory 
immunoglobulins in test sera. 
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AB BACKGROUND/AIMS: Autoantibodies against nuclear membrane proteins have 

been identified in patients with primary biliary cirrhosis (PBC) . The aim 
of the present study was to determine the incidence of these 
autoantibodies in patients with PBC and examine their significance. 
METHODS: An assay using recombinant polypeptides was designed to 
unequivocally detect autoantibodies against gp210 and 
the lamin B receptor, integral proteins of the nuclear 

membranes. RESULTS: Autoantibodies against gp210 were detected in 15 of 
159 patients with PBC and 0 of 46 controls. Autoantibodies against lamin 
B receptor were detected in 2 patients with PBC and 0 controls. The 
presence of these autoantibodies had a sensitivity of 11% and specificity 
of 100% for the diagnosis of PBC. Autoantibodies against gp210 were 
present in 4 of 19 (21%) patients with PBC who did not have detectable 
antimitochondrial antibodies. Patients with PBC and gp210 autoantibodies 
had a higher incidence of associated arthritis. CONCLUSIONS: 
Autoantibodies against gp210 and the lamin B receptor are present in 
approximately 10% of patients with PBC. These autoantibodies are highly 
specific for the diagnosis of PBC and may be useful in diagnosing 
individuals without antimitochondrial antibodies and in identifying a 
subgroup of patients with an increased incidence of associated arthritis. 
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PubMed ID: 2223917 

Autoantibodies against brain septal region antigens 
specific to unmedicated schizophrenia?. 
Knight J G; Knight A; Menkes D B; Mullen P E 
Department of Psychological Medicine, University of Otago 
Medical School, Dunedin, New Zealand. 
Biological psychiatry, (1990 Sep 15) Vol. 28, No. 
6, pp. 467-74. 

Journal code: 0213264. ISSN: 0006-3223. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U . S . GOV'T) 
English 

Priority Journals 
199012 

Entered STN: 8 Feb 1991 
Last Updated on STN: 8 Feb 1991 
Entered Medline: 7 Dec 1990 

(1989) reported that serum from 96% of unmedicated 
schizophrenic patients contained IgG autoantibodies specific for the 
septal region of rhesus monkey brain, compared with 0% of nonschizophrenic 
control subjects and 6% of schizophrenic patients who were on neuroleptic 
medication. Using the same technique of crossed Immunoelectrophoresis, we 
have tried to replicate this finding. In contrast to the original report, 
we observed "positive" precipitin arcs with IgG concentrates from all 14 
serum samples tested. The failure of immunoelectrophoretic methods to 
provide convincing evidence of pathogenic autoantibodies in schizophrenia 
in no way detracts from the hypothesis that autoimmune processes are 
involved in some forms of schizophrenia. Such methods have not 
proved useful in established autoimmune diseases such as Graves' disease 
and myasthenia gravis in which the pathogenic autoantibodies 
against cell-surface receptors can only be detected by 
assays which measure functional interactions with such receptors 



Health et al . 
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87015278 MEDLINE 
PubMed ID: 2429233 

Myasthenia gravis: antibodies to extracellular ly exposed 
antigenic determinants of acetylcholine receptor. 
Oda K; Shibasaki H 

Neurology, (1986 Oct) Vol. 36, No. 10, pp. 
1374-7. 

Journal code: 0401060. ISSN: 0028-3878. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
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English 

Abridged Index Medicus Journals; Priority Journals 
198611 

Entered STN: 2 Mar 1990 
Last Updated on STN: 2 Mar 1990 
Entered Medline: 3 Nov 1986 
We have used a simple method to detect 

autoantibodies that react with extracellularly exposed antigenic 
determinants of acetylcholine receptor (AChR) of cultured rat 
muscle. Immunoglobulins from 30 patients with myasthenia gravis contained 
antibodies to detergent-solubilized AChR and bound to extracellularly 
exposed AChR. The antibody titer with solubilized rat AChR did not 
correlate with clinical severity, but ability of antibody to bind to 
extracellularly exposed AChR did correlate well and was also closely 
related to the acceleration of AChR degradation. 



AUTHOR: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



L4 ANSWER 6 OF 21 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



MEDLINE on STN DUPLICATE 6 

83121025 MEDLINE 
PubMed ID: 6760461 
Insulin-receptor autoantibody 
detected by the human placental membrane 
method: six patients with insulin-receptor 
autoantibody in japan. 
Omori Y; Minei S; Saito M; Hirata Y 

The Tohoku journal of experimental medicine, (1982 
Nov) Vol. 138, No. 3, pp. 319-28. 
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AB Insulin-receptor antibodies were detected in six patients out of 61 
diabetics from all over Japan during 1975 to 1979 using the human 
placental membrane method. These 61 patients were divided into three 
categories: (1) Those whose diabetes control needed more than 80 units of 
insulin a day; (2) those whose fasting IRI was higher than 50 microU/ml 
even with glucose intolerance; and (3) those who had hypoglycemia of 
unknown origin. Controls consisted of 11 serum samples from 11 healthy 
women and six diabetics treated with insulin and thus having insulin 
antibodies in their sera. The sera from healthy subjects did not suppress 
1251-insulin binding with human placental membrane in either the direct or 
the preincubation method. 1251-insulin binding in the direct method was 
markedly suppressed, however, by the sera of insulin-treated diabetics, 
although no such suppression was observed with the preincubation method. 
In six of the 61 subjects (two males and four females), inhibition of 
binding was proved by both direct and preincubation methods for the 
protein fraction of the sera, particularly for the IgG fraction in five 
cases. Three of the six had Sjogren syndrome; one of these also had 
acanthosis nigricans. Four of the six showed insulin resistance, and two 
did not. A follow-up showed that antibodies decreased relatively quickly 
in three of the six cases, with the degree of inhibition paralleling 
patients' clinical courses. 
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AB Autoantibodies directed against the cell surface receptors for insulin are 
found in some patients with extreme insulin resistance. These antibodies 
specifically inhibit the binding of insulin to its receptor. A purified 
IgG fraction from one patient's plasma was labeled with 1251. The 
1251-labeled antireceptor antibody, which initially represented about 0.3% 
of the total 1251-IgG, was enriched by selective adsorption and subsequent 
elution from cells rich in insulin receptors. The 1251-antireceptor 
antibody bound to cells and the binding was inhibited by whole plasma and 
purified IgG from this patient, as well as whole plasma from another 
patient with autoantibodies to the insulin receptor. Insulins that 
differed 300-fold in biological potency and affinity inhibited binding of 
1251-antireceptor antibody in direct proportion to their ability to bind 
to the insulin receptor. The binding of 1251-antireceptor antibody was 
closely correlated with the binding of 1251-insulin over a wide range of 
receptor concentrations on different cell types. Experimentally induced 
reduction of the insulin receptor concentration was associated with 
parallel decreases in the binding of 1251-antireceptor antibody and 
1251-insulin. The preparation of 1251-antireceptor antibody with a high 
specific activity by cytoadsorption and elution has provided a sensitive 
method for the detection of receptors and 
autoantibodies to cell surface components. 
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AB Insulin-receptor autoantibodies among patients with insulin resistance 
were reported. Insulin-receptor autoantibodies were 
detected by using the human placental membrane method 

described previously. The 61 cases were divided into 3 groups: those 
whose diabetes control needed > 80 U insulin/day; those whose fasting 
immunoreactive insulin was > 50 |uU/ml even with glucose intolerance; 
and those who had idiopathic hypoglycemia. Serum samples from 11 healthy 
women and 6 diabetics treated with insulin, and thus having insulin 
antibodies in their serum, were used as controls. The binding of 
1251-insulin with human placental membranes was not suppressed by either 
the direct or preincubation methods on adding the serum of healthy 
subjects. The direct method represents a way of simultaneously incubating 
1251-insulin, membrane and patient serum. The preincubation method 
represents a way to incubate 1251-insulin and pre-washed membrane after 1 
day of preincubation of the membrane with patient serum. The binding of 
1251-insulin by the direct method was markedly suppressed by the serum of 
the insulin-treated diabetics, while such suppression was not observed by 
the preincubation method. In 6 patients (2 males and 4 females) among the 
61, inhibition of the binding of 1251-insulin with the membranes was shown 
by both the direct and preincubation methods. Evidence of the inhibition 
was found in the protein fraction of the serum from these 6 patients, 
particularly in the IgG fraction of 4. Of the 6 patients, 3 had the 
Sjogren syndrome, with 1 of these also having acanthosis nigricans. Of 
the 6 patients, 4 showed insulin resistance, while 1 of the remaining 2 
had spontaneous hypoglycemia. A follow-up check revealed that, in 3 of 
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the 6 cases, the antibodies decreased relatively quickly, paralleling the 
degree of inhibition of the binding action and occurrence of hypoglycemic 
attacks. The existence of patients with insulin receptor antibodies but 
without insulin resistance is demonstrated, as evidenced by the 6 patients 
identified through the human placental membrane method. 
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AB A method for diagnosis and prognosis of epilepsy development in patients 

with preclin. stage involving fractal anal, of EEG and the determination of 
paroxysmal activity test by the detection of autoantibodies to 
quisqualate-binding membrane protein in the blood is presented. 
Epileptization index (EI) is calculated from formula: EI = PAT x D, where PAT 
is the paroxysmal activity test, and D is the fractal dimensionality value 
obtained by fractal anal, of EEG. At an EI value of 132.54±5.32, clin. 
stage of epilepsy is diagnosed. At an EI value of 45.05±3.31, the 
absence of epilepsy is stated. At an EI value of 45.05±3.31 - 
132.5415.32, preclin. stage of epilepsy is diagnosed. At an D>0.70, 
PAT>150, and EI>105, antiepileptic therapy is started to prevent the 



development of clin. stage of epilepsy. 
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AB The method of screening the autoantibodies against angiotensin II type 
1-receptor (ATI-receptor) and al-adrenergic receptor was established 
by ELISA and the relation between the autoantibodies and hypertension was 
evaluated. The epitope of the extracellular loops of ATI-receptor (amino 
acid sequence from 165 to 191) and of al-adrenergic receptor (amino 
acid sequence from 192 to 218) were synthesized and used as antigens to 
screen the autoantibodies by ELISA. The autoantibodies were assayed in 98 
patients with hypertension uncontrolled, 96 patients with hypertension 
controlled and 40 normotensives . The intra- and inter-assay CVs were 
0.066, 0.072 and 0.097, 0.101, resp. in the autoantibody pos. control 
group; after absorbed by antigen, the absorbency (A) decreased by 2.5 and 
2.3 folds, resp. In 98 patients, there were 41 patients (41.8%) with 
autoantibodies against ATI-receptor pos., 36 patients (36.7%) with against 
al-adrenergic receptor pos. The pos. rate of autoantibodies was 
significantly higher in the uncontrolled hypertension group than that in 
controlled hypertension group (10.42% and 13.54%) and normotensives group 
(7.5% and 5%), all. The study suggests that ELISA is a simple, specific 
and sensitive method to detect the 
autoantibodies against ATI-receptor and 

al-adrenergic receptor, which is useful for monitoring the 
patients with hypertension. 
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AB Sensitive and specific methods a 

presence of cancer marker proteins in the body fluids of a mammal. Also 
provided are autoantibodies for use in these methods, and immortalized 
cells which are a source of the autoantibodies. Serum samples were 
assayed by ELISA using immobilized autoantibodies produced by B 
lymphocytes derived from patients with breast cancer. The assay had high 
sensitivity for cancer-associated forms of MUC1 protein. 
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AB TSHR compns. and methods of use are disclosed, useful for diagnostic and 
therapeutic purposes. Recombinant nucleic acid sequences encoding a 
secreted, soluble, complex carbohydrate-containing form of the TSHR ectodomain, 
in a replicatable vector is claimed as are the expressed polypeptides. 
The TSHR ectodomain is C-terminal truncated and is selected from the group 
consisting of TSHR-261 through TSHR-309. The polypeptide can addnl. 
comprise histidine residues at its carboxyl terminus. A host cell 
comprising the recombinant nucleic acid sequence of the invention and a 
method of producing the TSHR ectodomain using the host cells are also 



claimed. Antibodies against the polypeptides of the invention are 
claimed. Improvement to the TSH binding inhibition assay using host cells 
and polypeptides of the invention is claimed. A method is claimed of 
detecting directly, by flow cytometry, binding of autoantibodies in a 
patient's serum to native TSHR, comprising use in a flow cytometric assay 
of a Chinese Hamster Ovary cell line which over-expresses the TSHR 
holoreceptor . A method is claimed of directly detecting human 
autoantibodies against human TSHR in a biol. fluid sample comprising 
incubating a biol. fluid sample in the presence of a solid support 
comprising a capture ligand capable of binding said autoantibodies, 
washing said solid support to remove unbound material, incubating said 
solid support comprising said autoantibodies bound thereto in the presence 
of a secreted, soluble, complex carbohydrate-containing form of the TSHR 
ectodomain, washing said solid support to remove unbound material, and 
detecting said secreted, soluble, complex carbohydrate-containing form of the 
TSHR ectodomain bound to said autoantibodies bound to said solid support, 
thereby directly detecting human autoantibodies against human TSHR in said 
biol. fluid sample. 
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Immunoassay and kit for detecting autoantibody against 

thyroid stimulating hormone receptor 
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Provided is a highly sensitive immunoassay method for 
detecting TSH receptor-specific autoantibody. 

The immunoassay uses 1251-labeled TSH and soluble TSH receptor in the 
presence of water soluble polymer (e.g. polyethylene glycol or dextran) for 
detecting TSH receptor-specific autoantibody and for diagnosing Basedow's 
disease . 
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AB A method of monitoring autoantibodies to TSH (TSH) 

receptor in a sample of body fluid, comprising the steps of: (a) 
incubating TSH receptor with a sample of body fluid; (b) 
reacting the incubated sample of body fluid with at least one binding 
agent which is capable of binding to the TSH receptor in 
competitive reaction with TSH receptor autoantibodies 
(TRAb) , or in a case where TSH receptor is complexed to labeled 
antibody, reacting the sample of body fluid with at least one binding 
agent which can bind to TRAb in such way as not substantially to interfere 
with binding of the TRAb to the TSH receptor; and (c) 
detecting bound TRAb in the reacted incubated sample of body 
fluid. Thus, mol. cloning of TSH receptor cDNA was performed, recombinant 
porcine TSHR protein was expressed and used for preparation of monoclonal 
anti-TSHR antibody (4E31, IgG) , immobilized 4E31 and 1231-labeled TSH-TSH 
receptor complex were prepared for detecting autoantibody in sera of 
patients with Graves' disease. 
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Patent 
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receptor is produced in which the TSH receptor 
sequence is fused, via a cleavable intermediate amino acid sequence, with 
a peptide residue which can bind to a solid phase. After binding to a 
suitable solid phase, the fusion protein is washed free of contaminants 



and optionally radiolabeled, and the peptide linker is then cleaved with a 
proteinase such as Factor Xa to release the purified TSH receptor protein. 
The purified receptor may be administered orally to induce tolerance, or 
may be used in an immunopptn. assay for determination of autoantibodies to TSH 
receptors in diagnosis of Basedow's disease. 
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thyroidal autoantibodies, thyroidal autoantibodies, 
anti-microsome antibodies, anti-TSH receptor antibodies, 
anti-thyroid hormone antibodies. 
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Detection of autoantibodies to the thyrotropin 
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DOCUMENT TYPE: Conference; General Review 

LANGUAGE: English 

AB A review with 59 refs. Topics include: the TSH (TSH) receptor 
and normal thyroid function; the TSH receptor and autoimmune 
thyroid diseases; and methods to detect 
autoantibodies to the TSH receptor, including the 
radioreceptor assay and in vivo and in vitro bioassay methods. 
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AB A method of screening a subject for a central nervous system 

disorder caused by autoimmune disease (e.g., an inflammatory seizure 

disorder) comprises collecting a sample from the subject and then 

detecting the presence or absence of anti-glutamate 

receptor autoantibodies (e.g., anti-GluR3 glutamate 

receptor autoantibodies) in the biol. sample. The 

presence of such autoantibodies indicates the subject is afflicted with a 
central nervous system disorder caused by autoimmune disease. Methods of 
treating such disease by reducing the number of autoantibodies available to 
bind to glutamate receptors in the subject are also disclosed. 
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TITLE: Preparation and tumor cell uptake of poly(N- 

isopropylacrylamide) folate conjugates. 
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DOCUMENT TYPE: Article 
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ENTRY DATE: Entered STN: 19 Jun 2002 
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AB Folate conjugates (PNIPAM-NH-FA) of a copolymer of N-isopropylacrylamide 

(NIPAM) and amino-N-ethylenedioxy-bis (ethylacrylamide) were prepared by an 
efficient synthesis leading to random grafting, via a short dioxyethylene 
spacer, of apprx7 folic acid residues per macromolecule . The chemical 
composition of the copolymer was characterized by 1H NMR and UV/vis 
spectroscopy. A f luorophore-labeled folate PNIPAM conjugate was 
tested by in vitro assays performed with cultured KB-31 cells 
overexpressing the folate receptor. The cellular 

uptake of the copolymer was found to be temperature dependent and was 
competitively decreased by free folic acid, indicating that the polymer 
uptake is mediated specifically by the folate receptor. Hydrophobically 
modified folate conjugates of NIPAM, amino-N ' -ethylenedioxy- 
bis (ethylacrylamide) copolymers, bearing a small number of n-octadecyl 
groups were prepared following a modified synthetic procedure for use in 
future studies of FA-targeted liposomes. 
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AB The present invention is directed to an assay that detects 

autoantibodies to folate receptor and can be used in the clin. diagnostic 
testing of these antibodies in humans. The assay described 
herein has several features that offer advantages over the existing 
methods. Some of these features include adaptability to high-throughput 
processing, the use of an Ig antibody to bind autoantibodies bound to 
folate receptor or the use of enzyme-labeled 

folic acid to bind folate binding protein and use of fluorescence or 
chemiluminescence for detection. Using an ELISA-based assay, 
the disclosed invention demonstrated that f olate-binding proteins from 
human, mouse, and cow could be used as probes fro f olate-binding proteins 
autoantibodies. This assay thereby avoids the use of 
radioactivity and can be automated and scaled to process hundreds of 
samples safely and simultaneously. The present invention is also directed 
to a diagnostic kit to detect autoantibodies to the folate receptor in 
serum from an individual. Serum samples are obtained from women during 
mid-gestational pregnancy carrying fetuses suspected of having neural tube 
defects, and the samples are tested to identify the presence, absence, and 
relative abundance of f olate-binding protein autoantibodies. 
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AB Folate conjugates (PNIPAM-NH-FA) of a copolymer of N-isopropylacrylamide 

(NIPAM) and amino-N ' -ethylenedioxy-bis (ethylacrylamide) were prepared by an 
efficient synthesis leading to random grafting, via a short dioxyethylene 
spacer, of .apprx.7 folic acid residues per macromol. The chemical 

composition of 

the copolymer was characterized by 1H NMR and UV/vis spectroscopy. A 
f luorophore-labeled folate PNIPAM conjugate was tested by in 
vitro assays performed with cultured KB-31 cells overexpressing 
the folate receptor. The cellular uptake of the 

copolymer was found to be temperature dependent and was competitively decreased 
by free folic acid, indicating that the polymer uptake is mediated 
specifically by the folate receptor. Hydrophobically modified folate 
conjugates of NIPAM, amino-N ' -ethylenedioxy-bis ( ethylacrylamide ) 
copolymers, bearing a small number of n-octadecyl groups were prepared 
following a modified synthetic procedure for use in future studies of 
FA-targeted liposomes. 
REFERENCE COUNT: 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS 
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